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[ mm. 3 ] Hu IS 1 ^xnmLc^m^mm^ti j: o 

ck '0'h^\ymmtPh^m9im-mmLxmm.wM 
m^±^^tx\^hzh^mmt-thmm2x\i3(r) 

imm. 5 ] mim^fxm-\mmm^Mz-ttfi 
immii mt\-:>xi±wk(^'mm\i. ^kx 

cavils 3 MBM*»^.c7)3tmT-^BJt^cmi!|l5f*® 

f^it^^^^zX')X%2'mm±\>z'mm^Lx\^h z t 
[ mm 9 ] X u >y h ran co^femtm i i^wm±.(7yj n° 
7cov^-m*^ 1 mmmB^Kmh^zi: o «r»;^-f- 

utm, 1 0 ] 11^^ 1 x\i2im<r)imm^m^ 

[00 0 1] 

i%mm-fmmm\:ifmiimw.m=F. cc 



m.(r)n'9~y^'^hm^'m^W.zmLti:h<m:h 

[0002] 

[t^^Ogffi] DRAM, CPU ^<7)4^^fii:«^c7)lSm 
^iXX\^h . -e^Oi 3 ^rjaai=5rn-^-y^^»^tjg^ 

^ 3.)\i.\,z^fmw^-9-y(^'B^^'^'>x\^h . 

[ 0 0 0 3 ] -e<7)^. ^^^^l^±<7)VN';?-y^ifff^(C 

'^^im^t:>Kx\^h . si^3K^^As»p«-t5 i t mm. 

i>n9-v^^x\mK {mm.) \zmmhfz>h. 

[0 0 04] ^cni.otm^\i. 
Mm<rr^vyV^j.T-km\^X^-^tih. ^aym 

^im^k^thmzM^ m>%^^mmh\i&.\ 
'^<^vyx-km^^\.z-mmziwjL'fhmii^hh 
cn^\rmx:hht)K n\^hmi^znLxi^m>i>mm: 

wmi.zu< wipoT < hfdfi. ^<rii^-miim\izm 

^^c^§ixa^{41 0-6 \:Xfm—^-\znLiyi\. 

x\^h. mz\iTm<r^mmsx>&.iom-?m.\,z±%t£^M 

i^i^fzib^ ^0±#§{4 2nm/cm gS{C?P;il.i2>g 
■ifih^Zbimi^>itX\^h, 
[0005] L*^L^:*^'^. 200iiiatCi^ 

^^mmmtDWMifxitcriumindto&mzmmTh 
[0006] mA<r)m 1 {i. fi*joMLg{ce@-f s 

SCOT'S) I., ^^l-^JS07bti*LT(i^yXXL.^yh • 

'0^<7)mMz1jjflim^^j:^'^tiib. a'gJU^tt.liCiJV^T 
[00 07] U^L'Stj&J^,, 5^;57Xtfcv^-C{i:. ^ 

ffoM^^^ffyXcmMiziiWXli.. ^^I'C^Vm (Di 
rectMethod) , VAD {vapor axial deposition) 

(sol-gel)}£. T^XvyN'-- ^- ( plasinabur 
ner) ^*^'ffll^'>^>tLl)A>\ V^-filiO:S-a(Ci3V>T 



SNSDOCID: <JP_4110S441 1A_J_> 



[00 0 8] -m^(ri^m:r:m^'^fifz^iivx 

[00 0 9] <^i:ta2 4arfflV^T, U V -co^tc 

MOO iOi?jt{i:^t:4"C^«ll 0 0afcraLT^^«^:2r?^T' 
^^jg-cmi., mmzmm ^zntximi mm 

100 10] ZZX\ ^ ya'-yh mi,z:f^mWiB.XL 

tim^izmiimMZ'o\,^xm^M-th. m25\i-iy^ 
>y MOO ffywm^mL. mm.<r»\y^mo3x:ymm 

^^r, < 0 t?#ait- J: 0 . SSW^tiMStfc 

■thz.tf,zi:'ommmmicfhb-rht. m.^cr> 
a5*{±. <%mjSimizii\^xm^i}i}:±^<^j:^. 
[0011] ^(Dtzib. imifzmx'mmtsfd'ot:^, 
cr>tK isjKSrTff I. c t izx ^mmm^x >o±^ < 
otti. ^.t^m^-rmm^^mzmB-ttm. 
m2 5'¥X'^wc^-tx o^j:m^^mm^h^n^z 

[0012] mA<7)m2ii. ^:(fyXiXT-yJ-^tpx' 

mm-t^m(ommtizwEi-iii<r>x'$>^. ^xr^ 

K r F . A r F ^-if-^i7)^^:R3^i!?>(^c7)3t 
SrSllt'tSfc. ny^N'^'vay (compaction) tUftf^l 

wmizmtmmam-r^ijK m^tL?>m^b tx 

[00 13] 112 64'T'R^ttiOi-^Sl 1 OtC^^LT. 

i:L-c{i. ^^mmiimixobixmrnmii^cT) 

[0014] '?■c7);^i6^:K.^.(c^J^^T{4. 3^^^ 



(3) #IB¥11-5441 1 

JIB t ^ I. . IMj^mi . x=r-j> N'oa^^e^^ tii 
V i . A r F \y-^%\,zn LT 3 yn" 

^i/ H y(r>m.\t^\.zwm^zts:hfc}^. Mk. A r F U 

[00 15] 

-mxm.'thmm^m:%^\.zMu\.z'?^7L hz-um 

\,zii\rz')m^\zm-hmM^^m.\^<ts:-iX\^h, 
i'^w&m<^^m%^%-%:mi-thfz.^\z. 
-kmm-h V yxxv > y v(mmi^t I mmzh 

m'^'0<O^m&z:±M<r)m ( 2niii/cji gjg) {c?p;i 

[0016] M:i^mzimm^sizm^tix\.^h i 

(»:S365nm) ArFU—f^M (.mM: 
1 9 3 nm ) X'imiXi^?> . ^Ji.{f3fe^i^^ftT' 100 
niBWlgSSftt*«X)o^J^. 3 6 5 n mco i mizM 
iXli 100/365 = 0.27S^*^iOja[ffilRMt:ffl^-rS 
35^', -iSii 1 9 3 n A r F U-^fmBI^Zld iXit 100 

/193 = 0. 52 ^m-(7)mm:izm '^L.mt±t^ 
mmvf^^rumtxh. mmmmz^tmmam: 

[0017] 4"Dm^:^t>rtt^*f l.3t^5BW=o 
¥8-107060-^^^fBl;I2t!4$ix-CV^^*J, ^Oi 

:^r-c-{i. i.i±'^m^^mzm-i,mmm^t(^^mz^ 

thZbi)^X'^^<^j:'>X^X\^^, ^(Dtiib. mtifi 
thZb tf^'Jmiz^j: o T V ^ . 

[0018] :^^Mii. tmyt^^'i'izmmzm^uz 

^^iimi>zii\,^x±tiwMmL^m^zmiEb. m 
w/£j-^^-y(7M'^ifiX'^ ^im±^mx/^ixm^^ 

w^.^mb-rh, 

[00 19] 

(1-1) %\'m^<nf^9-ykm2iiiiiW±.\izimth^ 
mmza^^x. ^^yf^ma^tuz^ttihrn^x. 
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10 0 2 0] (1-1-1) mimM^WEmmM 
[0021] (1-1-2) fiis 1 -^xitm^co^mma^ 

[0022] (1-1-3) Mie 1 -:>xiimLcom-mim 

[0023] (1-1-4) mm^m^mmmmmz 
■^ttiim^j^ujiyh<7mmi,zm-f(>tLx^^izt. 
[0024] (1-1-5) mmmmmE^mm^com^ 

Zb. 

[0025] (1-1-6) fiie 1 oXfil^cOTt^gp^JJi, 

y-tji^-t^Xoizmm^tixi^^zb. m^:m§LbLx 

[0026] :^^m(7)im^ymm.ii. (2-1) mmmi^ 
^(ot/fmx-^MLfzm 1 mwm±<7)/-^^-y^:m&{i- 
1) (om^^mzx^x^2mim±izm^^Lx 

\^iZbimLbLX\,^^, 

[0027] (2-2) X 0 >y hmucomx-m 1 mm± 

OA-^-ySrHSagt, mi tl*ffi±OyN"^-y^fl|^(l 

-1) comm^^izx 'o-^mxT~i;izms.uzm2m 
m±^zmmimi^bm^m:^f—i^imxv hmu 
m^:fjmzmkm^j^<^^mmmm^-\tt:m. 
itx'mm^^xx^^y^-t^j:i!,i(>tsmm^ix\^^z 

[0028] ^^Bjoxvs-'f x(D^:^m±. (3-1) m 
m2-i) xm2-2) <r>^my(^mt:mK^xf^ux/^ 
^-y^:m±\,zr^} y h^tm^^tjz b mm 

LX\^h. 
[0029] 

mmmx'h^, ifmtmm\ixy--;rTyY^)\:-v 
l5^x\ixy- yrryYx^^ yn^^zmm^m.^£ i (T) 
xh h . mm\,zii V ^x p utmrnrnth 0 . -m^ 

^zmiifiWE^ti-k.mmL-\-lk<n^^:t.Vyt. y htci o 

xm^^ixhiiK ^ti-k^mtLx. UyXx.U:>(yh 

l~5T'ft^§*T^RtTV^^, 

[0030] ZZXUyXxU^yhl-^5liPBM:^y 

xmwL mmt^zbizx-yxm^^tix^^t. m& 

fm^ik p Ltmmzxy-yf^zwm^ ixtzmmmm 

^zr)\\xmkXtm-th. 6l±U^9)\^. 7{i'>x>'NT' 
hi. \^^^>V6ml.(7i^-^-^-yi:iSm^^^PUzX 



T'yrTyYx^^y:H^X'm>h^Lx\^l, 

[ 0 0 3 1 ] 04'. 8\i.:^%mzf^i^tf\mmm: 
h 0 s ^ff)m% oi¥iii{cov \x itw^m- -s , 

[0032] ^yXxU'^yM-5<7)$f^i:^S^ 
:^'yXt,zii\^X\i. wil^cnm^. -?-coMjiXg{cfe\,^-C 
Lxm^t£:m?^<7)%&^:^\,znthZ b \i 

mLw ^v>{4, ArFv~'f-mffym.¥,m^bmz 

m\-^i:>ixhmz\t^ ■3yf^'?i^By^zXhW.W!m(^B 

wx'm;^i^m.th . ^zx'm^iz^<7)x 0 tpm^-ffi^ 

^Ltc^<D^^i,z-r)\^xmm-l. i-fS^^tctO^ 

^•ti>m^iiZ':>\\xm2^m\'^xmm-i, 

[003 3] m2i.zii\-\xmi-^m}yx<^^ydy\' 

t^hm^ff^w-^hxm^^ixfzmixhn. i^yxx 
\y^yv^zt'aj.^tii,mwL^(mM'k^Lxuh, \m 

n^l 0<7)4"C«Jlr^tTV^S. ^;tl2<0j:dtx. 

I6l (z:^|t]) c7)j£<:^3(i:ii:S-c^^>!)»4.. ®3{;:5^1-J:a 
{Cxyffi|*I(3fcl^-C®^S (r. <9) T-^$ni.^^.Pt 

;^«B-ts. }^.p<7m.mx'mm:^-m.'}^Mmz-:>u 

X^1]^cn>-}]<mr)'^\>^i^z.hb. -a, ■ rdd 
+ {(S^ +da^ ) (r + dr) de-ae dd ■ d 

r=o(mmfi^(:>ix. m<!K.(m'>M.^'^Lxtb«> 

i>bag -<Jr =r (dcfr /dr ) •••■(1) 

[ 0 0 3 4 ] ffi^J 1 0 i.zmm-i^Mi^ij^x^it 

•tifiib^ ma^ (r>imrizxm-»ii~mi.z-\£rtb 
m±.ii)^h) xu^vx'^^^^mcr)mz:^t. z<DZb 

Ji. 1 1 ±m-Tli¥^f^ r a, bnm 
I.. 

[0035] -e^Ol^. 3t^t=Si!l§fL§|^#rll4 . 
HStiOUiBBt-S. ll4lC^-tJ:3C, *P (r. 

0) (mmtiz. m:^^Tyijmzm^m^it:mii^x 
m-^b-ri. zzx-mMm^cDm^yfrn^^mAx-m 
■t. z<DXMyet/fFimo^m^-timz{i. ^cr>^mij 
[^comm.M5bPim:^fii(r>m^^m6X'^^?>mm^ 
z:mtizbiz^j:?>. ^<7M^. pmmmmtum 
5 i,z9jitx oiz^ 2 -^mm.'^mx'imm<^i}^ 
tmmmmiim.m^^ii>mm±^zm^ti 
xit^. zzizimmoii, m:fjG, , 

(r) = (2;r/A) C • h {<ye (r)-<y, 

(r) > (2) b^^iXh. 

[0036] cit^^&mLbmtmimzm^crymx 
hi> z<7)Xoiizpiwi^0mio^^iimmib. 
"tm^mdii^it LxLto,mimi ^izmi 

y h z:m^ u.zmziimm'^comm^ bixm, 
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^ti^ti<r>:Lu^yhv ( 2 ) ^mm^i. 

t II 6 o J: 3 I. i: T V . 

[0 0 37] c:c:t-fi|iltli{±, uyXJiU;>(yh(r>^r 

V^T{ill7$rfflV^TiJ^BJ•fl.. 0+17, imuyXxU 

j^yhX'hi. i^yx:3i]y^yhn. isim^t^ 

Xxp^yhmci>v^-C{4«t"C>«i (3Kfill) 20*><^}i-:>^ 

[0038] ^zT^^ih±ii\fiff)miiLm2nzmsL. -e 

z t iz-rtm. --^cTi) -^^x'^^^comtii^m 
titZtiz^j:^. ^zxpzrmmmtLx^^^^m^ 

0 X'hi>btl. 

■ [ 0 0 3 9 ] 06 iZTpUc^mi. mwAzm^±x ^n. 
fz^mm\.^x. ms^m<Dmm\^xmm 
izt^m^ti^i,(DX'h?>. mt^mi:$)?>mmimiz-r 
ini>^ s ai^-i- 3 yizx-oxf^w-tt z b h-^mx'h 
m^m^^zmLxit. m-.mm^y 

91^h vol. 27. No. 3 (1989) ^iClf ^^WiJi*>'IS^ 

^fix\^h. do^tft, zzx'ffmmt'm^k^ifi. 
n<.zm.mim< . nm^mziihEmw^m^ n crmx i 

[0040] JtfflW. Sffl||li3&i^J-*»|,fc . 06(:iJft5 

^ {p) m^t:mmm^zm.^-th z b ti^x^ s . 1 1 

*K H 6 OSft^ I. i: C . t^^^O^^II^ ( p = 0 ) 
LX\im,^mzXhms^^^cMifi«/A\,z{imLX L 

[0041] t^^^m.f.z^■x.hBmz■^\^xm^■^■^:m 
\^fzmmts:mmmm:tiifi. m^b Lx\t^jk\izii 

V A /4 mm.CO±^ § rif o/cf w b 
[0042] -e^T-*%HBT-{4, H 1 t.Zii\^X%^7k^ 

nmzw^(7)nmtf\^i^thmmm\^tViii:\^z 



[0043] zzx-nmmmiEmacDmmmmz 
^mE.t:^^^^tiMz. zzx'i±mm^mmi!i 

(form birefringence) i:V^-33S^$:fl|ffl-f l>. 

[0044] ^zTt-rmmmmmz-yuxma s-ra 

ti{mm.<7)m^imLx^^i . mm^isn^m 

{C^tUyclKct^-tMO. if^ : b. gg§ : dXh 
*). mim-imm^m^:i!fyXCD^j^ff)mi)^aX'h 

^2 5i->^LTA*f-rSAI+7em (&:S: A) mt. 
2 7{ilslSf1S^*»4>ltai'rSStai3emSra-f . 

[0045] ttz28iixm^.2ii>izmix. mm^ 

2 5cr>mb¥'mij[^<^mm.^2 9li. EI Iff 2 5 

m^zmtx. mt^2 5mbvn^j:ii[^mm. 
^tmi. 3 5(Dmbmmrj:m(r>m^ 

[0 04 6] zzxmtnm'25<Dmmhbix{i. m 

aj5K2 7 LX0}Xm-(7)mm:im^L^j:\^i 0 iz-t 

h fzi^ . " b {4 A mx'h h" zb tmm^ tit . 
[0047] ii8T'i4, x%m2 et<zii\^xm±m- 

28. 29<7)S-C'<2ffillAi^¥i£L^r*»-o/^*.£7)*\ UltfflS^ 
75^mkthZbX\ ®3e^:»-30t31«Cfiffl||^*i 
^LX\^hZb^^LX\.^h. ^cotzib- XISi^2 6 

immm^x'hibt^ t , s*ai7fe2 7(4if wii^^tc^ 

mW&in (form birefringence) fcHflfilTijD. 

[0048] I'M. Bom and E. Wolf : Princi 

pies of Optics, 1st ed. (Pergamon Press, New Yor 
k, 1959) PP.705-708J . r^Oj fgj ; "mmE^Wl'^ 

m\^tzmmtfm=^b ^<7)mm" . voi.21. N0.5, ? 

p. 269-274 (1992) J l?tC{4PtV^^g4;:)iie®5$ilT»<^ 

[00491 ^-f 08 t^R-r J: d ^^s^ai^rI5Hft^&^ 2 5 
(^iJv^T{i. mm.2em%ijn\^zi.-^xm^w, 

V\miyf.-t, m%2 60^I3t*^llI!(f^g^^2 S^O^tCT 
^7T'$)^«-&c7)gJff$nii, Alt3^2 6c7)ffl3t*Wtg 
i^2 5<7)^tcSEnj. {i-e^I-ffLiJcOi dt^Sil 
I.. 

[00501 
[iCl] 



(6) 



nm^^i 1-5.44 1 1 



^11=-/^ 



1^+ (1- 
1 



t) n 2 




■tmcomff)mmx%?,. ni =i. 6. nz = 

$ ^ d ttzmiz . mmm^ 2 5 mt,z^n^j:mm^ 
b mm^mi,zmwo:mytmmi,zmiiimmii 

[0051] 

27ld , 

— (nii-n_L ) •••• (5) 



[0053] mz. mijfn]Em8m7<7)my(^ 
<r>mmz'€o. mmizmi oim^^.. 

[OO54]01O{4. miiZ^Ltim^^iZiiU 
X. m^pX-mM^ixl^ii^l^yXJiU^yh 1- 

6f::ib(7)i,<7)X'hi. mmzt3\,^xmiizmixM^^ 
mij\^cr,m±^-5^comizmm^^ ixito^t 

{404 RX/m 5 $rfflv ^xmm UzM 0 T-J>l. . 
[ 0 0 5 5 ] HI 0 fci5V^-C41~44{4m6-|nIC0ii3m 

(^imma. Od^'u-yXxi^^ y h 1 liZXM-fh 
mli^m^x3X'$>i>. 

[ 0 0 5 6 ] d x-m. m^mi^t LT{4. # 
l^yXxi^pfyh l~5{c^4L/:::SS!)ftttcJ:-,T, 

^tTV^Sfc-rS. (p) S-O (p) =«D, 

(p)+3>2 (p) l:fi!-5T^^L. ffiffiil«>i (p) 

fflll<I>2 (p) S:^yXxu-;<>'h4~5tJ:-?T5l4 

[00 57] t7ta®jff?s]EgW8ti3v^T(4. mm 

p<^mmkix^Wjj^tPim\i]mm.^m(Dim . 

P) ifi^t^bi&^tl. ^othb. ISlfffS 



(3) 



(4) 



SlfliiESP^J 8 ar3i3g L^v:tt1^0^aBII{4<l>i ( p ) + 
^ (p) , Ht::^>'Xxwyh4~5^a5gt;tf^ 
{iffilHiOi (p)+4)2 (p) +^ (p) (/)) 
+V(P) (6) (Cj:oT-^;i/?>^S. 

[0058] *^HB<7)2|5:M{4. ^ ( 6 ) ^-fefDi:^-^ J: 

0 ts:m^mmm ( p ) ^--i-i. hzb *^«rtg^sjijfftt 

[00 59] 136 i:^i5-t*:T#;ti.t, iC(6) ar-fe*a 
^:■tl.^>MMB^^I' (p) 1401 ltS^-ttOi:5rSi 
i:{4BB^*^T'S>S, fiffiMO (p) bim^im 

x-mimmL^^i^cnx'hh, 

[0060] mzmn Lit^oiz. tmmmsx^T^ 

ifm<rimdimmzmm-h^bx\ mvxm(7im^z 

m.'^<rm<r>mm:m.<^mzWL^hz bifix:% 

[0061] -ect\ «g*fliIEgS*r8tfcV^T{4. 
<^Wic. mi{,zmLxn%b ^ s i 3 tma^rajfrlg 

^ffj^fig^i.. m\2\,z7Fi'fj:o\,zmw^ 

2 5^m\\>zmLxn>mmzum:thm^b. hi 3 

{CTTc-f J: d l.zmim-2 5 2:3Kit{cML-C&lt«tEB 



[0062] filJt14^JSiff§-^t§tiS3ti6t*g^^r8i 

mmm-(r>mmi,z[i. ttrtta^Ttaio^^AtiTT' 

T-{4Sgji*«®it^rl.. -ewT'lHllJftS^oafiStLTI4 
A/3-A(7)eHtCJRt-:>TV^5C:i:A«S^ 

J4, 0 1 3 ics^-r J: 0 ^z^-n\^^mL<7^wM^z%m 

[0063] Hi 2t 01 3t5^UcffijttJ;§^t|o 

mth'mi.z-y^^x . ^■m<mm.'!ft^bnm 

3M*510fiffi2rffl^64Hca^>-ti:l,^J:,iJ-C#S. 
H 1 3 <o«jt(;fcv^T s b . ^I5\^<r>m± 

^^2(f>W^\,zn LX R)l:6-|6lOii3ieB£^f53iOfiffl&ffl 

nmiizmt^h^bi^x't^. ip^. jjt^^e^^-cm 
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[ 0 0 6 4 ] :ibX'\m(omim\i. -m.. ^i^n 
<^T A— f ^ -it, m^imm^ ^^@:Sri6iT|g^l:$ 

z t ii$m±.mizmm^j:<r>x\ z z x'iim<om^ z:^ 
^t^^mfs.z:m 1 4 ^:m\.^ximth . ^ffiniEAJi 

0 1 1 *»4> tBH<?,*»^: i a tC3K^^03e«LhT'{±-fe'oT' 

1 4 t^K-r J: 0 iz. mmmm^m 
(DM^ t ixiidp,mi&mx'it-^x:i. X Lxmmi,z\\< 

[00651 ^tfrmiEmamx^iimmt lx 

mt LX. :mmmx'iiW€¥m<7)i><Di:m\'^xmm 
<. mncouyxaiu^yhcD^oiizam. ti^zitvm 

<7)m^z^lX\^Xi,mh^j:^\ 
[ 0 0 6 6 ] la 1 5 ( A ) {J. ia®±C. 4"C^ttitKL 

xm'mmzmamt^FzimwiUzmx'h'o . mis 
(B) (4, m±iz. 'i^'mizmixmMmz^mm 
t^^:m^ifzmThh, ^izzmtmmx'ii. mmm 
niEmni^ 1 mm'm^x'm^^tii^iz-:>\^xm 
mn-^tz^. nrnffymtx-mmm^i^WEM^^m-t 

[0067} ^<7)mzii., imyt^mm.-th. X 0 

[ 0 0 6 8 } HI 6\t^%^m^mm'^^:^^'y.>^z 
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1 4T'iJB^L/c?lc^^$i0ii-?ijSr xlfcfriSjJ: y Wi^rr6l-C- 

[0077] 'd^^zif%m^z\^h^mm<^mmm2 
f.z-o\\xmm-h , m 1 -msffi^mm 1 -cii^s^ 
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mm^mtmt ^ri. i d izmm^tii . ^<r>fzmz 

i^mcn^^m^m^^z'^ommhtK ^ti^iz 

$fL|.. -^JfcLT, 112 0 (D) iOi^tcM^ar^a 
ia5fc:i!fc##ftTli?^SC:fc{cJ: 1502 0 (F) t,zm- 
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**>m-f s , c: «o i d ^£m^w.\,zifmtmm.<nwM 

^wm^m\^xtm!Fm.m^5^^m-s.-rh:mi:m 
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